Ndrg2, a novel gene regulated by adrenal steroids and antidepressants, is highly expressed in astrocytes.
Previously, we cloned a gene from rat hippocampus that now shows homology to Ndrg2, a member of the N-myc downregulated gene (NDRG) family with putative roles in neural differentiation, synapse formation, and axon survival. Following adrenalectomy, hippocampal Ndrg2 mRNA increased in response to glucocorticoids. Ndrg2 mRNA was also upregulated by corticosterone in cerebral cortex and heart. Since Ndrg2 mRNA increased in response to glucocorticoid treatment of cultured astrocytes, we examined its cellular localization in adult brain by in situ hybridization. Ndrg2 mRNA is a prevalent message that is widely expressed throughout the brain, but is more abundant in gray matter than in white matter. Predominant mRNA expression was found in neurogenic regions of the adult brain. Furthermore, Ndrg2 mRNA in these regions was localized to GFAP-positive astrocytes or radial glia. In one of these regions, the subgranular zone of the dentate gyrus, Ndrg2 expression was decreased after adrenalectomy, and was restored to sham-operated levels by corticosterone, indicating that it is under positive regulation by glucocorticoids in vivo. Recently, another group reported that Ndr2/Ndrg2 transcripts in rat frontal cortex were decreased by chronic antidepressant treatment. Because antidepressants may alleviate symptoms of depression by reversing the effects of glucocorticoids, these data suggest that further study of Ndrg2 regulation and function in glia could contribute to understanding the pathogenesis and treatment of depression.